Since, as has been demonstrated by Enders (3) , the antibodies against certain viruses, such as those of mumps and influenza A, are concentrated many times in this fraction, it was felt that it should constitute an effective prophylactic agent against measles, as originally suggested by Robinson.' These studies were begun somewhat later, but carried on at the same time as those of Stokes, Maris, and Gellis (4), reported in the preceding paper.
During the winter and spring of 1942-43, a limited epidemic of measles occurred in and around Boston. This was complicaited by a contemporaneous and much more extensive epidemic of German measles. Those Milton Academy (Boy's and Girl's Boarding Schools), Milton, Mass. We are indebted to both of these men for their assistance in following the subsequent course of the patients in these groups.
In the Andover epidemic, 70 presumably susceptible boys, ranging from 13 to 18 years of age, were exposed to 19 cases of measles between January 15, 1943, and February 9, 1943. On February 10, 28 of these boys were inoculated intragluteally, each with 5.0 cc. of A66. Also, on February 10, 7 additional susceptibles, who were already patients in the Infirmary with the questionable diagnosis of measles in the preeruptive stage, were given similar inoculations of the globulin. Thirty-five of the boys who denied having had measles were not inoculated, and thus served as controls. The degree of exposure in each case was virtually impossible to ascertain and the exposure-injection interval equally difficult to determine because of the widespread and irregular distribution of the disease throughout the school.
The sudden cessation of this epidemic makes the results hard to interpret. Of the 35 students inoculated, 9 developed measles within 3 days of injection, suggesting that exposure had occurred some 10 days before inoculation. Five boys developed measles more than 3 days after inoculation, but all these cases were extremely mild in character. Of the 35 controls, 11 developed measles within the first 3 days of our study. Four only came down 3 or more days later, all with disease of at least average severity. Thus, some 21 inoculated students and 20 controls, all of whom were presumably susceptible, failed to develop measles. It was the impression of the school physician that the disease among the inoculated students, even those who developed measles shortly after injection, was less severe in general than among the controls, and that the incidence of complications was less. Only case of otitis media developed in the former group in contrast to 6 cases in the latter group. Moreover, 2 susceptible students, who had been admitted to the Infirmary for illnesses other than measles and had been inadvertently placed in measles wards in close contact with active cases, were inoculated and failed to develop the disease.
In Milton Academy Boy's Boarding School, the study began on February 25, 1943. Two of the students had come down with measles on February 16 and 17, respectively, and a third had developed the disease on February 23. All of them were at large in the school for a day or two, carrying on their normal activities, before the rash was noticed. There were, in the boarding school, 26 presumably susceptible students ranging from 12 to 19 years of age. Twenty-four of these were inoculated intragluteally, each with 5.0 cc. of A66, on February 25, 1943. Two boys, one of whom failed to appear for inoculation and another, who supposedly had had measles previously, became, inadvertently, controls.
Of the 24 inoculated students, 20 did not come down with measles, and 3 developed definitely modified measles. One inoculated boy and both uninoculated controls developed measles of average severity. It The data presented in Table III show that the percentage of individuals protected was smaller than in the controlled family group. The total number of cases, however, in which it can be fairly stated that the globulin exerted a modifying effect on the disease represents 96 per cent of the whole number of the presumably susceptible children who were inoculated within 11 days after their initial exposure. When those with less than intimate exposure, those who might in all probability have been immune before injection, those on whom data was inadequate, or those who were inoculated after the ninth postexposure day are excluded, 93 per cent of the presumably susceptible children either did not contract measles or had the disease in a mild form.
INDIVIDUALS EXPOSED IN A HOSPITAL
During the course of our study, a number of cases of measles developed among patients on the wards of a hospital. In each case, most of the presumably susceptible children on the ward where the disease occurred, regardless of intimacy of contact with the primary case, were inoculated intragluteally with one of the preparations of Fraction II, the dosage being set at 2.5 cc. for children under 5 years and at 5.0 cc. for those over that age. The exposure-injection interval varied from 0 to 11 days, although in most cases globulin was given within 5 days of exposure.
Of the 82 children inoculated, 77 appeared to be protected and 5 had definitely modified measles. However, among 18 presumably susceptible uninoculated children, only 2 known cases of measles developed. Thus, it is apparent that the degree of exposure encountered in a well-run hospital ward is minimal and evaluation of the efficacy of an anti-measles preparation of this sort under these conditions is impossible without adequate controls and a satisfactorily high morbidity rate in the control group.4
DISCUSSION AND SUMMARY
The evidence derived from the controlled study in families indicates that Fraction II is a good source of measles antibody. Moreover, this evidence is supported by the results of the trials of the material which were carried out under other conditions. From the standpoint of protection, the product appears to be at least as effective as convalescent serum or placental extract, and probably superior to normal human serum in 4 By the time of publication, Fraction II had been given to 350 susceptible children exposed in 35 separate outbreaks of measles on the wards of various hospitals. Of these, 95 ' Studies carried out in 1944 in a much larger series of cases and with a large number of preparations have confirmed the validity of these recommendations as to dosage. It is now clear that in order to achieve protection or attenuation the physician should vary the dose rather than the interval between exposure and injection.
gest that the immunity produced by the injection of 5 cc. does not last for 7 to 10 weeks, since the majority of previously inoculated boys, reexposed at this time, developed average measles. McKhann (1) has emphasized the prolongation of the incubation period in cases of modified measles, but in most of our modified cases, the rash appeared 10 to 15 days after that of the primary case. In a few patients, symptoms were observed only during the third week, so that a 3-week period of observation for inoculated cases is probably advisable.
Reactions. In spite of the established value of convalescent serum, placental extract, and adult serum, certain disadvantages are associated with each preparation. Convalescent serum is available in relatively limited quantities. Normal pooled adult serum is readily available, but its low potency necessitates the injection of large volumes, which is undesirable, particularly in small children. However, 2-to 4-fold concentration of serum has been achieved by the process of desiccation from the frozen state, the resulting dried powder being reconstituted with a smaller volume of water than was present in the original material. Such concentrated serum has proved both safe and effective for the prophylaxis of measles (7) So far no untoward sequelae have been observed, following the use of Fraction II intra-muscularly, but the possibility that viruses present in the pooled plasma from which Fraction II is obtained might be carried over in the process of separation cannot be entirely neglected. Homologous serum jaundice, which has been described following the injection of human serum in yellow fever immunization (8) and in passive protection against measles and mumps (9), has an incubation period of 1 to 4 months. As many cases as could be followed were visited or questioned by letter 3 to 6 months after inoculation. Of 400 cases so followed, one case of typical catarrhal jaundice was noted just 3 months after an injection of 5 cc. of globulin. That this was pure coincidence is suggested by the fact that although 74 others are known to have received this preparation, no other cases of jaundice have been reported to us. It is hoped that answers to these and other problems will be forthcoming as a result of work now in progress.
The necessity for observing certain precautions in a survey of this sort is brought out very clearly in several of our studies. One must eliminate the possibilities, in so far as possible, of insufficient exposure, previous unrecognized clinical attacks, and unrecognized modified attacks at the time of investigation. In a number of infectious diseases, laboratory tests exist which can, with some certainty, eliminate various of these factors, while others may often be excluded by careful histories and physical examinations. In the case of measles, we are, as yet, entirely dependent on the latter methods and an evaluation of the results of a study must be carried out with the factors mentioned above clearly in mind.
The natural secondary attack rate of measles in an urban community has been established at about 75 per cent for all ages, rising to 85 to 90 per cent for children between 1 and 10 years of age and dropping sharply after 10 to between 15 and 40 per cent (10) . In our investigation, by far the greatest number of inoculated individuals were in the 1-to 10-year age group.
In addition to age, intensity of exposure is of great importance in determining the secondary attack rate. In our hospital ward cases, for example, exposure was apparently entirely inadequate and no fair assumption may be made therefrom. It has been shown (6, 10) that prolongation or repetition of exposures is of no significance, providing the original exposure is sufficiently intimate. One cannot assume that exposures in schools, hospitals, or on the playground are adequate. On the other hand, exposures within the family, of children within the same age group, are usually intimate. We have included in our corrected tables (excluding those in the school epidemics) only such cases, together with a few others where adequate proof of close exposure existed. Even under such conditions, there may be some doubt as to the adequacy of the exposure or about other factors such as pre-existing immunity. Accordingly, in order to obtain results of the greatest reliability possible, it is wise to have controls such as were demanded in our family study. The 
